Regulation of plasminogen activator in rat endometrial stromal cells: the role of prostaglandin E2.
The rat endometrium undergoes decidualization, a tissue remodeling process, during embryo implantation. Plasminogen activator (PA), particularly the urokinase-type PA (uPA), has been implicated in tissue remodeling. The present study determined whether rat endometrial stromal cells secrete uPA during decidualization in vitro and, if so, whether the secretion is regulated by prostaglandins that are required in decidualization. Endometrial stromal cells were obtained from rats that had been treated with estrogen and progesterone to sensitize their uteri for decidualization, and the cells were cultured for up to 72 h in a serum-free medium. PA activity in the conditioned medium, as determined by a chromogenic assay, increased steadily during the 72-h culture period. PA secretion decreased when endogenous prostaglandin synthesis was inhibited by the addition of indomethacin to the cell cultures. The inhibitory effect of indomethacin on PA secretion was reversed by prostaglandin E2, and much less effectively by prostaglandin F2 alpha. PA activity in the medium was due primarily to uPA because 1) PA activity was inhibited by a uPA-specific inhibitor-amiloride-and by an anti-mouse uPA antibody, and 2) the predominant PA activity in the medium, as identified in zymography, had a molecular mass of approximately 40 kDa, similar to that reported for uPA. Northern blot analyses of RNA from the cultured cells demonstrated that the steady-state levels of mRNA for uPA, but not for tPA and plasminogen activator inhibitor-1, were decreased by indomethacin; this decrease was reversed by prostaglandin E2. Taken together, the data indicate that rat endometrial stromal cells secrete uPA during decidualization in vitro, and that prostaglandin E2 regulates uPA secretion by the decidualizing cells by directly increasing uPA gene transcription and/or stabilizing its transcripts. These findings may help to partially elucidate the mechanism of action of prostaglandin E2 in decidualization.